The Monte Carlo algorithms and the Java applet designed for graphical presentation of spin cluster in the Ising model in two dimensions are presented.
INTRODUCTION
The aim of this report is graphical representation of the Ising cluster dynamics dependent on temperature and the simulation algorithm.
We consider the Ising model in two dimensions characterized by the hamiltonian where J stands for the coupling, the spin variable s i = ±1 and the sum runs over the neighbouring pairs. We define the reduced temperature t = T/T c , where and impose 0 t 10. The variable t is called "temp" in our programme. We generate the spin configuration according to the Metropolis [1] , Swendsen-Wang [2] and Wolff [3] algorithms.
The Metropolis algorithm is a single spin-flip algorithm. Swendsen-Wang and Wolffs algorithm are called cluster algorithms. Cluster algorithm can dramatically reduce the effects of the critical slowing down in the Monte Carlo simulations [3] [4] [5] ,
THE METHODS OF VISUALIZATION
The Monte Carlo method for sampling of the Gibbs distribution involves an element of chance [6, 7] . Random (or, more strictly, pseudorandom) numbers are used to select the configurations of the system. The most important and most frequently used algorithm for the Markov process is that invented by Metropolis et al. in 1953 . The change in the energy of the system consequent upon the change from configuration to , is calculated. If the energy change is negative, then the new configuration is automatically accepted, if, however, it is positive, the new configuration is accepted with the probability The Swendsen-Wang algorithm was introduced in 1987. The essential idea was to let the system itself decide the shape of the "clusters" of spins which are to be flipped simultaneously. The scheme of Swendsen-Wang algorithm is:
-take a spin configuration and form a network of bonds by joining together all neighbours aligned, Fig. 1 . Two lattices of the Ising spin configurations generated by the cluster algorithms with labels and buttons -keep these bonds with the probability 1 -, or delete them with the probability . This step will cut most of large spins clusters into two or more smaller clusters,
-treat the spin orientations of the new, smaller, clusters as the basic units and orient them randomly, i. e., up or down with equal probability, -finally, reconstruct the original lattice of spins from the reoriented clusters.
The whole procedure is taken as a single Monte Carlo evolution step for the system. Button "START" -when pressed/clicked -start the applet. All boards will change colour.
Button "STOP" -when pressed/clicked -stops the program.
Button "KROK" -when pressed/clicked -initializes one step of the applet. Only one spin configuration will be changed and repainted in the board.
In text field you can set your temperature from 0.0 to 10.0000000. The critical temperature corresponds to the variable temp. = 1.0. When the temperature is out of range, you will see the text: "Podałeś złą temperaturę" (Wrong choice); when you take a temperature from within this range, you will see on the screen: "Podałeś dobrą temperaturę" (right choice). Next press button ENTER on the keyboard. The temperature will be loaded and the three boards will be repainted.
The applet starts.
